Introduction AIDS is today a major threat to the world's population-to its overall social, economic, and political well being, as well as to the individual health of hundreds of millions of people. It has became the most devastating disease humankind has ever seen. More than 60 million people have been infected with the virus since the epidemic began (1) .
The most recent UNAIDS/WHO estimate shows that, in 2001 alone, 5 million people were newly infected with HIV of which 3.4 million infections were in Africa. More than 70% of the people living with HIV/AIDS, 78% of active AIDS cases and 68% of new infections have occurred in Sub-Saharan Africa. More than 80% of the women worldwide and 87% of children infected with HIV/AIDS are in sub Saharan Africa, as are 95% of the world's AIDS orphans. Similarly, 2.3 million deaths due to HIV/AIDS were in Africa (1, 2) .
Ethiopia is one of the Sub-Saharan African countries where there is high rate of HIV/AIDS infection next to South Africa and Nigeria. In the year 2000, it was estimated that there were about 2.6 million people infected with HIV (3).
It has been reported in many different studies that HIV/AIDS infection is common among substance abusers in the western world. Drug abuse is one of the primary ways of HIV spread. More than 5% of all HIV infections are related to injecting drug use with infected needles. In many parts of the world, excluding Africa, injecting drug use is fast becoming one of the main modes of HIV transmission (4).
In the Russian Federation, more than half of all reported cases of HIV/AIDS to date have been injecting drug users. However, the risk of HIV transmission is not limited to drugs that are injected. Drugs, that can be swallowed or inhaled, normally alter people's judgment, and can lead to risky sexual behaviors, such as unprotected sex, having multiple sexual partners and prolonged and traumatic sex, which can also result in HIV transmission (4, 5) .
Though many African countries are on drug transit routes, the extent of drug-related problems in Africa is not clear. Though drug use does not appear to be a major public health problem for much of Africa, a number of hospital admissions for drug-associated problems have recently increased in some cities. In Nigeria, for example, heroin and cocaine related problems have been highlighted in a number of reports (6) . International drug traffickers are currently importing a broad range of drugs to many African countries. Of more importance, how ever, is the rapidly increasing use of alcohol in SubSaharan Africa, which is associated with a loss of sexual inhibition. In a study conducted on women who were abused by their spouses, 69% identified alcohol/drug abuse as the main cause of conflict leading to abuse. On the other hand, sexually transmitted diseases were identified to be higher among drinkers than non-drinkers in patients seen at Harare's primary health clinic (6, 7, 8) .
In Ethiopia, the four important transmission mechanisms for HIV are sexual contact, peri-natal transmissions, blood transfusions, and unsafe injections (3) . Even though the problem of substance abuse (including drug abuse) is reported to be on the increase in major urban areas of Ethiopia, the available data on the relation of substance abuse and HIV status is minimal. Therefore, this study was conducted to explore the association between substance abuse and HIV infection among people visiting HIV counseling and testing (HIVCT) centers in Addis Ababa.
Methods
A case-control study to determine the association between substance abuse and HIV infection among people visiting HIV counseling and testing centers was conducted in 2001 in Addis Ababa, the capital city of Ethiopia. The total population of the city is estimated to be about 2,570,000 in 2001 among which the number of population aged fifteen years and above is 1.4 million. Males constitute 48% of the total population, the male to female ratio being about 1: 1.1. Addis Ababa has 18 hospitals, 24 health centers, 161 health stations, 340 clinics and 47 health posts run by government, private, and non-governmental organizations (NGOs) with a potential health service coverage of 93.4% in 2001. The clinics are sub categorized as small, medium, higher, and special. There are 114 small (lower), 94 medium, 66 higher and 66 special clinics. There are few clinics, which are officially licensed by the Region 14 Health Bureau to carry out HIV counseling and testing activities. These are clinics, which fulfill the criteria set by the Regional Health Bureau.
All health institutions that are officially licensed by Region 14 Health Bureau to carry out HIV counseling and testing were listed and stratified on the basis of ownership as private, government and NGO owned health institutions. All the centers that were licensed by Region 14 Health Bureau to carry out HIV counseling and testing during the study period, except three of them which were excluded from the study because of refusal and low case load, were part of the study. Therefore, two NGO higher clinics, two government hospitals, one government health center, and three private higher clinics were included in the study. Both cases and controls were those people who visited those health institutions for HIV counseling and testing purposes during the study period. The classification of cases and controls were based on sero status of those people tested for HIV. Those people with HIV sero positives were designated as cases and those with HIV sero negatives were designated as controls. A sample size of 227 cases and 726 controls were calculated using the methods of "difference between population proportions" with 80% power, 95% confidence level, and a ratio of cases to controls r being 1:3, assuming that the prevalence of substance abuse among HIV sero-positive people is 54%.
People who were 15 years and above, those who came for HIV counseling and testing purpose, who were HIV seropositives and volunteer to participate in the study were considered as cases, while people who were 15 years and above, who came for HIV counseling and testing purpose, and were HIV seronegatives and volunteer to participate in the study were considered as controls.
People whose age was below 15 years, whose serum HIV test result was in the gray zone and those who were nonvolunteer to participate in the study were excluded from the study.
Data were collected during the pre test counseling and before the serostatus of the individuals was known. The collection of data continued until the required number of cases were identified. All HIV seronegative individuals during the same period were included as controls. Data were collected using structured questionnaires. Data collectors were counselors from the respective health institutions who were trained on the procedures. The designed questionnaire was translated first into the local/national language (Amharic) and back translated to English to ensure its consistency. The questionnaires were pretested in similar settings two weeks before the actual data collection. The collected data were checked for completeness, accuracy, clarity and consistency by a supervisor and the principal investigator on daily basis. Any error or ambiguity and incompleteness were corrected before the individual was told the test result in his/her visit for the posttest counseling.
HIV sero status (HIV seropositivity, or seronegativity) was considered as the outcome or dependent variable, while socio demographic variables (age, sex, residence, religion, ethnicity), socio economic variables (income, occupation), and risky behaviors (number of sexual partners, substance use, its type, amount, frequency and history of sexually transmitted diseases) were considered as independent variables.
The collected data was entered using EPI-info version 6.4 statistical package. Analysis was carried out using EPIinfo version 6.4 and SPSS version 10 software. Proportions, percentages, and graphs were used for description of the data as appropriate. Odds ratio with confidence intervals were computed to assess the presence and degree of association between HIV sero ______________________________________________________________________________________ Ethiop.J.Health Dev. 2005;19 (2) status and its determinant. P-value of 0.05 was set as a cut-off point for the significance of the association between dependent and independent variables. Logistic regression was used to control for the confounding variables.
Ethical clearance was obtained from relevant bodies and authorities. During the interview, each individual was told about the aim of the study and on the possible benefit of the study and informed consent was obtained from each respondent. The result was confidential and the secrecy of respondents was kept because of the anonymity and double blind nature of the data collection. Respondents were offered health education on the negative effects of substance abuse and were counseled on HIV/AIDS transmission and prevention methods during posttest counseling.
Results
Of the total population who has visited the study sites between December 2001 and February 2002, 989 participants were eligible for the study. From those, 953 (96.3%) of the participants completed the interview. Among those, 227 (22.9%) were cases and 726 (73.4%) were controls. Nine per cent of the cases and 2.1% of the controls refused to participate in the study. Males were 336 (35.3%) and females were 617 (64 .7%). Socio demographic characteristics of the study subjects are presented in Table 1 . The mean (+ SD) age of the cases was 29.5 + 7.4 years, while that of the controls was 25.5 + 6.4 years. Only 44 (4.6%) of the study population was illiterate and the majority of the study population (72.2%) have educational level of grade 9 and above. Ethnically, 518 (54.4%) of the study participants were Amharas followed by Oromos, which were 198 (20.8%). The majority of the study participants (79.0%) were followers of the Orthodox religion. About 82% of the study participants reside in Addis Ababa, 18% were from out side Addis Ababa and the majority of the study populations (72%) were never married. Respondents were categorized as heavy drinkers and chewers and light drinkers and chewers based on the frequency and amount of alcohol and khat intake. The odds of serum HIV positivity among "heavy" drinkers and "light" drinkers were 4.83 and 1.57 times as high as the odds of non-drinkers, respectively. Similarly, the odds of serum HIV positivity among "heavy" chewers and "light" chewers were 7.02 and 2.22 times as high as the odds of non-chewers (Table 2) . The unmatched case-control analysis was done on 227 cases and 726 controls that completed the interview. Cases and controls were compared by age, sex, educational level, marital status, monthly income and occupation, substance abuse (alcohol drinking, khat chewing, use of "hard" drugs), and ever use of condom. Age 25 years and above, ever use of "hard" drugs, ever drinking alcohol and khat chewing were positively and significantly associated with HIV seropositivity in the bivariate analysis. On the other hand, age of 15-24 years, educational level of grade seven and above, being single, having monthly income and ever use of condom were negatively and significantly associated with serum HIV positivity in the bivariate analysis. Sex of the respondents, having private monthly income, having occupation and illiteracy and primary education or less, however, were not significantly associated with HIV positive sero status in the bivariate analysis (Table 3) . Study participants were assessed on their knowledge about the use of condoms, types of sexually transmitted diseases (STDs), and HIV transmission and prevention methods. Respondents were designated as knowledgeable in that specific situation if he/she mentioned three uses of condoms correctly, four types of STDs included in the questionnaire correctly, five methods of HIV transmission and three methods of HIV prevention correctly.
Seven-hundred twenty-seven (76.3%) of the respondents have correctly answered the three uses of condoms (20.1% of the cases Vs 56.2% of the controls). One hundred seventy-four (76.7%) of the cases and 482 (66.4%) of the controls have correctly answered four types of sexually transmitted diseases that were included in the questionnaire. Only 94 (41.4%) of the cases and 279 (38.4%) of the controls knew all five methods of HIV transmission included in the questionnaire. However, 178 (78.4%) of the cases and 552 (76%) of the controls knew the three methods of HIV prevention included in the questionnaire. Khat chewing was positively and significantly associated with male sex, having monthly private income, having job, ever drinking alcohol, ever use of condom and having sex with commercial sex workers in the bivariate analysis. However, only male sex, being single and having sex with commercial sex workers were positively associated with khat chewing in logistic regression after controlling for possible confounding variables. Table 4 shows both the crude and adjusted odds ratios of the association of khat chewing and different exposure variables.
Ever drinking alcohol was significantly and positively associated with male sex, having occupation, ever use of condom, having sexual intercourse with commercial sex workers and khat chewing in the bivariate analysis.
However, after controlling for confounding variables in the logistic regression, male sex, having no monthly private income and having sex with commercial sex workers were found to be significantly and positively associated with ever drinking alcohol. Table 5 shows both the crude and adjusted odds ratios of the association of alcohol drinking and different exposure variables.
Discussion HIV/AIDS is the major problem and a big challenge to the world today. It is an obstacle to both the health and development of people in the world. Its combination with substance abuse including drugs and alcohols -a devastating combination, had further aggravated the situation and facilitated its transmission (1, 4). 2002 and 2004) . The current study has revealed that the overall prevalence of HIV among individuals aged 15 years and above visiting HIV counseling and testing centers is 25.1%, which is higher than the prevalence in the general population. The high prevalence of HIV among these people cannot be a surprise either because majority of these people came to the testing centers to know their status or because they suspected themselves, 626 (65.7%) and 140 (15.7%), respectively. Thus, these are self selected people, probably who were involved in some form of risky activities that had exposed them to HIV infection.
Similar to other African countries (36) , majority of the people visiting HIV counseling and testing centers in this study were shown to be young people aged 20 to 29 years old which accounted for about two-third of the total study populations. This high number of young people visiting the testing centers indicates that this group might have suspected themselves that they acquire the infection and wanted to know their serum status. This group also needs to work abroad as they have no job in the country in which case they need to be tested.
In countries where HIV prevalence is high and where there are numerous deaths attributed to AIDS, it is common for many to develop feelings of hopelessness and a misconception that behavioral change is futile. In these settings, the power of positive behavioral change messages may be reinforced by effective HIV counseling and testing services (36 As high as 268 (28.1%) of the respondents reported that visa application was their primary reason to visit HIV counseling and testing centers. The purpose of visa application is to find a job abroad. This is also consistent with our finding because most of our respondents were jobless or did not have monthly income of their own, 478 (50.2%) Vs 575 (60.3%), which could be their main reason for seeking job abroad.
HIV transmission by non-sterilized injecting equipment and intravenous drug use has not been documented as a major mode of HIV transmission in Africa. Unlike the developed countries where up to 30% of HIV infected individuals are IVDUs or have had sexual contact with IVDUs, injectable drugs are not commonly used in Africa (17) . The present study also supports that since no case of HIV seropositive has reported use of injectable drugs.
Drug abuse has been incriminated as a potential exposure factor to HIV/AIDS by causing loss of inhibition and involvement in risky sexual behaviors, such as unprotected sex, multiple sexual partners, prolonged and traumatic sex, and risky injections (4, 5, 7, 19) . More than 74% of HIV seropositives in this study have acknowledged that alcohol drinking increases their sex desire, which might be responsible for their exposure to HIV infection. This finding is similar to studies done in USA where many people have reported being involved in sexual act after consuming alcohol (10, 31) .
In this study, the use of substances such as khat, alcohol and other "hard" drugs were found to be significantly associated with serum HIV positivity in bivariate analysis. However, after controlling for confounding variables, the association of ever use of "hard" drugs with serum HIV positivity was found to be insignificant.
This might be due to few numbers of respondents who acknowledged the use of "hard" drugs in our study populations. The possible explanation for this could be under-reporting of the use of these substances by the cases because of cultural and legal issues or could be due to recall bias.
Khat chewing in some areas occurs together with the use of other substances such as alcohol and indulging in alcohol is common among people with sleep disturbances following khat chewing (12, 28) . A significant association of khat chewing with HIV seropositivity in the bivariate analysis, which disappears when controlled for other variables in the present study, might be due to confounding by alcohol intake that usually occurs following khat chewing. On the other hand, the prevalence of male impotence among Somali and Djiboutian khat chewers was reported to be as high as 60% (28) . Similarly, a study in Ethiopia has shown a significant association of sexual dysfunction with intensity of khat chewing with the risk being higher among daily users (28) . Thus, the lack of significant association of khat chewing and serum HIV positivity, when controlled for alcohol intake, in the present study supports those earlier findings of reduced desire for sex among khat chewers. This implies that khat chewing alone may not predispose to risky sexual behaviors and hence to HIV infection unless alcohol is indulged in following khat chewing.
Our study revealed that khat chewing was positively associated with alcohol drinking in the bivariate analysis. This is similar to an earlier finding where current khat chewing was positively associated with alcohol drinking (28) . Concomitant use of khat and alcohol could probably be one of the risk factors for exposure to HIV infection. This study indicated that people who were both drinkers and chewers were 6 times more likely to be HIV seropositives compared to both non-drinkers and nonchewers.
Alcohol and drug use by young people may lead to earlier sexual initiation, unprotected sexual intercourse and multiple partners as well as putting young people at risk for HIV/AIDS infection, unintended pregnancy, and sexual violence (10, 22) . The most frequent users of illicit drugs are jobless youths and street children (21) . The higher rate of serum HIV positivity in young people aged 15 to 24 years in our study raises our suspicion of the use of such drugs by the cases and the involvement of those groups in some high-risk activity, which predisposed them to HIV infection.
The most unusual characteristic of AIDS among Africans are the equal distribution of cases between men and women and the high frequency of cases being among commercial sex workers and their clients. In contrast to the industrialized world where the epidemic is reported to be entrenched among homosexual men and injecting drug users, with little or no evidence for this pattern in Africa (37) . The present study is consistent with this fact in that there was no significant sex difference in serum HIV status and no injecting drug was associated with serum HIV positivity.
One of the prime slogans of the anti HIV/AIDS activists to prevent HIV infection and spread in a population is being one-to-one primarily through marriage and marriage is known to be a protective factor against HIV infection. The present study also supported that reality.
Surprisingly, a statistically significant number of people with educational level of above grade 12 were found to be HIV seropositives. This is against the fact that people that are more knowledgeable could take care of HIV infection, as they easily understood both the transmission and prevention methods. However, knowledge alone, as seen in this study, may not be protective unless behavioral change is attained.
The present study showed that being male, having job, khat chewing, ever use of condom and having sex with commercial sex workers were related to ever intake of alcohol. After controlling for possible confounders, only male sex, having no private income and having sex with commercial sex workers were found to be significantly associated with ever intake of alcohol. Similarly, being male, single and having sex with commercial sex workers were factors significantly related to khat chewing after controlling for other confounding variables. Unlike earlier findings (7, 21 ) the present study could not identify being young and joblessness as factors related to substance abuse. This might be due to underreporting by the users or because of recall bias.
Government and other responsible bodies should design a strategy to control the use of substances like alcohol, which were found to be responsible for the spread of HIV infection. Emphasis should be on behavioral change to prevent HIV infection, as knowledge alone does not help to combat the epidemic. There should be strong commitment from government and other responsible bodies to discourage the flourishing advertisement of alcoholic drinks in the mass medias. Community based study needs to be carried out to identify the true prevalence of substance abuse in Ethiopia. Wide range prospective study needs to be conducted to explore into the association between substance abuse and HIV infection in Ethiopia.
